Abstract
Introduction
Almost all taxes, except for lump-sum taxes, act as automatic stabilizers. They can be described as a built-in response of public revenues to economic fluctuations. Studies concerning automatic stabilizers and the interactions between economic activity and budget deficits date back to the 1930s, i.e. the times of the Great Depression (see Hansen 1941) . Automatic stabilizers smooth output and employment fluctuations, so they were once again of great importance during Great Recession which started in 2007. Moreover, automatic stabilizers have the advantage over the discretionary fiscal policy that their effects are more predictable (see Buiter 1990) .
The size of automatic stabilizers depends on fiscal multipliers and the sensitivity of cyclical components of public revenues and public expenditures to GDP fluctuations. Most public revenues are sensitive to economic cycles, whereas only a small share of public expenditures depend on output fluctuations, thus automatic stabilizers act mostly on revenue side of budget.
According to Ricardian equivalence, lump-sum taxes have no impact on GDP (see Barro 1974) . However, taxes are usually not lump-sum and directly or indirectly depend on output. The short term impact of taxes on GDP has been the subject of numerous studies, conducted on the basis of RBC models (Baxter and King 1993, McGrattan 1994) , new-Keynesian models (Cardia 1995 , Zubairy 2014 , the narrative approach (Romer and Romer 2010), or SVAR models (Blanchard and Perotti 2002, Baum and Koester 2011) . Almost all empirical analyses show that tax multipliers are negative and statistically significant.
As mentioned above, the size of automatic stabilizers also depends on the size of the cyclical component of a deficit. The higher the cyclical budget deficit, the stronger is the smoothing effect of automatic stabilizers of a business cycle (see, for example, Roger and Veld 1997, Momigliano 1999) .
A progressive personal income tax is often seen as a key element of automatic stabilizers. The article examines the effectiveness of PIT as an automatic stabilizer in Polish economy. The assessment of this effectiveness of PIT was based on estimates of cyclical components of tax revenues in Poland.
The effectiveness of the progressive PIT as an automatic stabilizer in years 2000-2014 is compared with the hypothetical effects of a flat personal income tax. Such a comparison enables to verify whether tax progression has a significant impact on the effectiveness of PIT as an automatic stabilizer.
The structure of the paper is the following. The first part presents the methodology of the study. In the following section the results of the estimation are presented. Then the effectiveness of progressive and flat taxes is compared. The paper ends with conclusions.
Methodology
It is assumed that the effectiveness of personal income tax as an automatic stabilizer is proportional to its sensitivity to output fluctuations (see Krajewski 2012) . Short term output elasticity of PIT revenues ( Ψ) is given by equation:
where:
The short term output elasticity of PIT revenues is estimated under the assumption that new employees have the same wage distribution as employees previously employed (see Giorno, Richardson, Roseveare and van den Noord 1995) , that is:
The above equation can be written as: 
In the case of a progressive tax system the average tax rate is higher for higher wages. Thus the percentage increase in the average tax paid by the taxpayer is higher than percentage increase in wages (
The greater the difference between the marginal and average tax rates, the stronger wages impact on the average tax.
Short-term elasticity of average personal income tax with respect to wages was estimated using the following formula (see Józefiak, Krajewski and Short term output elasticities of wages and employment were estimated on the basis of the percentage deviations of output, wages and employment from the potential levels. To obtain cyclically adjusted levels of variables, the Hodrick and Prescott (1980) filter was used.
Thus, to estimate the short term output elasticity of wages, the parameters of the following equation were estimated: Analogically, in the case of short term output elasticity of employment the parameters of the following equation were estimated:
Estimations of parameters 1 α and 1 β are the estimations of output elasticity of wages and employment respectively.
Results
Estimates of the effectiveness of personal income tax as an automatic stabilizer are based on Polish data covering the period 2000-2014. Two subperiods were analysed: 1995-2008 and 2009-2014 , to compare the effectiveness of PIT with three marginal rates with the effectiveness of the subsequent tax rate with two marginal rates. The estimates of wage elasticity of average tax are based on Ministry of Finance annual PIT reports. Other estimates are based on quarterly Central Statistical Office data.
The progressive tax system has an impact on the short-term elasticity of average taxes with respect to wages. To obtain the short-term elasticity of average taxes with respect to wages, marginal to average tax rate ratios were calculated (see equation (5)). The marginal rates until 2008 were 19%, 30%, and 40%. The ratio of marginal to average tax rate during years 2000-2008 for each tax bracket is presented in Figure 1 . As shown in Figure 1 , during the years 2000-2008 the biggest difference between the marginal and average tax rate was observed in the second tax bracket. In analysed period, an increase in taxable income within the second tax bracket by 1 per cent led to the increase in the marginal to average tax ratio by about 1.6 per cent.
The ratio between the marginal and average tax rate in the third tax bracket was lower than in the second bracket, due to the fact that the third bracket included taxpayers with very high incomes. In case of very rich taxpayers, income taxed at the rate of 19% or 30% accounted for a negligible part of their total income, and as a result the average tax rate approached the marginal tax rate.
Since 2009 there have been only two tax brackets: 18% and 32%. The ratios of marginal to average tax rate during years 2009-2014 are presented in Figure 2 . Similarly as in case of the first analysed period, the marginal to average tax rate ratio was higher in second tax bracket then in first bracket. Moreover, the difference between the marginal and average tax rate was diminishing. As a result, the marginal tax rate in the first tax bracket was higher than the average tax rate by only 15% in 2004. The decrease in this ratio resulted from the decreasing importance of tax-free allowances. Tax-free allowances were not indexed in this period, so their relative importance decreased with increases in the average wage.
The wage elasticity of average tax depends not only on ratios of marginal to average tax rates in each tax bracket, but also on the share of the total tax budget revenues obtained for each tax bracket (see equation (5)).
The estimates of the wage elasticity of the average tax in period 2000-2014 are shown in Figure 3 .
The wage elasticity of the average tax has decreased since the third tax bracket was removed. The average value of this elasticity during years 2009-2014 equalled 1.33, which is 0.11 lower than the average for the years 2000-2008. According to equation (3), the effectiveness of PIT as an automatic stabilizer depends not only on tax progression but also on the sensitivity of wages and employment to economic fluctuation. Short term output elasticities of wages and employment were estimated on the basis of equations (6) and (7). The quarterly series of output, employment and real wages were seasonally adjusted by the use of Tramo/Seats method. The cyclical components were extracted using the Hodrick-Prescott filter with a standard for quarterly data parameter, that is 1600 = λ . Cyclical components of the analysed series are shown in Figure 4 .
The following estimates were obtained using equations (6) and (7) Estimates of the effectiveness of PIT as an automatic stabilizer, calculated on the basis of equation (3), are shown in Table 1 . The average value of output elasticity of PIT revenues equals, on average, 1.262. This means that the fluctuations of PIT revenues are relatively higher than the fluctuations of output, and personal income tax acts well as an automatic stabilizer.
After the third tax bracket was abandoned, the effectiveness of PIT as an automatic stabilizer decreased slightly. The average analyzed elasticity diminished from 1.275 for the period 2000-2008 to 1.241 for the period 2009-2014.
Progressive tax versus flat tax
Personal income tax in Poland is progressive, contrary to the most of Central and Eastern European countries (see Table 2 ). The tax progression in the Polish tax system is often seen as a key element of its effectiveness as an automatic stabilizer. Thus the effectiveness of PIT as an automatic stabilizer is compared in this section with the hypothetical effects of a flat personal income tax in Poland. In order to estimate the impact of progressive PIT on the effectiveness of this tax as automatic stabilizer, the estimates obtained for the GDP elasticity of tax revenues were compared with hypothetical values for a flat tax.
To assess to what extent PIT acts as an automatic stabilizer due to progression in tax rates, the following index was calculated: The estimates of indexes I and I' are presented in Table 3 . Index I (%) 12.7 12.5 12.1 13.1 11.9 11.7 9.6 11.9 11.4 8.4 8.7 9.2 8.8 9.0 9.0 The effectiveness of PIT as an automatic stabilizer is on average only 10.7% higher than it would be in case of flat tax. Thus it may be concluded that the progressivity of PIT has little effect on the effectiveness of passive fiscal policy. In the main, personal income tax acts as an automatic stabilizer not because of the progressivity of tax, but due to the sensitivity of employment and average wages to GDP fluctuations.
The reform of personal income taxes in Poland, which removed the third marginal tax rate, slightly decreased the effectiveness of passive fiscal policy. However, as shown in Table 2 , this tax reform had very little impact on automatic stabilizers. In the case of maintaining three tax brackets the effectiveness of PIT as an automatic stabilizer would by higher by only about 2 per cent.
The results of our study indicate that the progressivity of PIT is not the key factor in the effectiveness of this tax as an automatic stabilizer. Thus, the introduction of a flat personal income tax in Poland, similarly as in Hungary, Romania, Bulgaria, Lithuania, Latvia and Estonia, would not significantly decrease the effectiveness of automatic stabilizers in Poland. 
Conclusions
Automatic stabilizers can be described as a built-in response of public revenues to economic fluctuations. This article examined the impact of progressivity in personal income tax on the effectiveness of this tax as an automatic stabilizer.
The assessment of automatic stabilizers was based on the estimates of cyclical components of tax revenues. The study shows that the output elasticity of personal income tax is higher than one, which means that PIT acts relatively well as an automatic stabilizer. However, in the main this is not because of the tax progression. Our study found that the effectiveness of personal income tax as an automatic stabilizer is only about 10 per cent higher than it would be in the case of a flat tax. In fact, PIT acts as automatic stabilizer mostly due to the sensitivity of employment to GDP fluctuations.
Our study also shows that the effectiveness of personal income tax as an automatic stabilizer has decreased since 2008. At the same time however, the reform of PIT in Poland and cancellation of the third marginal tax rate had very little effect on the effectiveness of this tax.
To sum up, our study shows that changes in the progressivity of PIT, contrary to widespread opinions, have little effect on the effectiveness of passive fiscal policy. Personal income tax acts as an automatic stabilizer mostly due not to the progressivity of tax rates, but because of the sensitivity of employment to GDP fluctuations.
